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DETAILED ACTION 
Drawings 

1 . The corrected or substitute drawings were received on 3/24/03. These drawings 
are approved. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 5, 8, 9, 10 and 12-15 are rejected under 35 U.S.C. 112, second 

/ 

paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

Re: claim 5, "and the rolling surface roughness of the rolling element,", first 
occurrence on lines 11-12 (including the stricken lines in the amended claim 5), needs 
to be deleted. 

Re: claim 8, line 2, "outer", second occurrence, needs to be --inner--. 
Re: claim 8, lines 13 and 15, "for the diameter 5 ' needs to be -of the diameter--. 
Re: claim 9, line 10, "and/or" renders claim 9 indefinite. 
Re: claim 10, line 2, "outer", second occurrence, needs to be -inner--. 
Re: claim 10, line 6, --one of- needs to be inserted between "under" and 
"lubrication". 

Re: claim 10, lines 13 and 15, "for the diameter" needs to be --of the diameter-. 
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Re: claims 12, 13 and 14, lines 3-4, "and the surface roughness of the rolling 
element," needs to be deleted. 

Re: claims 13 and 14, claims 13 and 14 are conflicting with claims 4 and 1 1 
which they depend from, respectively. Claims 4 and 1 1 claim that the rolling elements 
are formed of steel while claims 13 and 14 claim the material to be ceramics. For the 
purpose of examining, claims 13 and 14 are being examined as "wherein at least the 
rolling element has a dense nitride layer on the surface of the rolling element, and the 
surface roughness of the rolling element is 0.005 mu. m Ra or less and the surface 
hardness is Hv 900 or more." 



Claim Rejections - 35 USC § 103 

4. Claims 1, 2 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Wallin. 

Re: claim 1, Wallin shows a rolling bearing, as in the present invention, 
comprising: an outer ring, an inner ring, rolling elements as shown in figure 2, with a 
contact angle of 30 degrees in the abstract. Wallin is silent of the bearing lubrication. It 
is old and well known in the art of bearings to provide lubrication with lubricating oil. It 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to have provided Wallin's bearing with a lubricating oil to improve the smoothness 
of the bearing. 

Re: claim 2, Wallin shows in the abstract, the contact angle is 30 degrees. 
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Re: claim 7, the claimed feature is considered a design feature where the 
hardness of the rolling bodies and the hardness of the raceways can be designed to 
accommodate different applications. 

5. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wallin 
(USP 5,273,413) in view of Tanaka et al. (USP 5,998,042). 

Wallin's bearing, as discussed in the rejection of claim 1, is silent of the material 
make up of the rolling elements. Tanaka et al. teach the use of rolling elements wherein 
the elements are made of steel with at least 10% by weight of Cr in the abstract. It 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to have used rolling elements with the content of steel with at least 10% by weight 
of Cr as taught by Tanaka in order to provide strength and wear resistance to the rolling 
elements. 

6. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wallin 
(USP 5,273,413) in view of Niizeki (JP 09229072 A). 

Wallin's bearing, as discussed in the above rejection of claim 1, lacks the absent 
of obstacles with a mean diameter of 3 mu. m or more. Niizeki teaches the concept of 
having a raceway surface without obstacles of mean diameter of 3 or more in the 
abstract to improve the performance of the bearing. It would have been obvious to one 
of ordinary skill in the art at the time the invention was made to have construct Wallin's 
bearing with raceway surface without obstacles of mean diameter of 3 or more to 
improve the performance of the bearing as taught by Niizeki. 
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7. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wallin 
(USP 5,273,413) in view of Tanaka et al. (USP 5,998,042) and further in view of Niizeki 
et al. (JP 101 03356 A). 

Wallin's bearing, as discussed in the above rejections of claims 1 and 4, lacks 
the material and roughness of the rolling elements. Niizeki et al. teach the concept of 
using ceramics as a material and to set the roughness of the rolling elements to 0.005 
mu. m Ra to improve the performance of the bearing. It would have been obvious to 
one of ordinary skill in the art at the time the invention was made to have constructed 
Wallin's bearing with ceramics which comprise a roughness of 0.005 mu. m Ra to 
improve the performance of the bearing as taught by Niizeki et al. 

8. Claims 3 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wallin (USP 5,273,41 3) in view of Takemura et al. (USP 5,41 1 ,336). 

Wallin shows a rolling bearing, as in the present invention, comprising: an outer 
ring, an inner ring, rolling elements as shown in figure 2, with a contact angle of 30 
degrees in the abstract. Wallin is silent of the bearing lubrication and a roughness ratio 
between the races and the rolling elements to be 6 or less. Takemura et al. teach the 
concept of having the roughness ratio of the races to the rolling elements to be 3 or less 
in a lubricated bearing assembly to prevent peeling damage. It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to have 
constructed Wallin's bearing with a roughness ratio between the races and the rolling 
elements of 3 or less and to have further provided a lubrication oil as taught by 
Takemura et al. in order to prevent peeling damage. 
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9. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wallin 
(USP 5,273,41 3) in view of Takemura et al. (USP 5,41 1 ,336) and further in view of 
Tanaka et al. (USP 5,998,042). 

Wallin's bearing, as discussed in the rejection of claim 3, is silent of the material 
make up of the rolling elements. Tanaka et al. teach the use of rolling elements wherein 
the elements are made of steel with at least 10% by weight of Cr in the abstract. It 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to have used rolling elements with the content of steel with at least 10% by weight 
of Cr as taught by Tanaka in order to provide strength and wear resistance to the rolling 
elements. 

10. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wallin 
(USP 5,273,41 3) in view of Takemura et al. (USP 5,41 1 ,336) and further in view of 
Niizeki et al. (JP 10103356 A). 

Wallin's bearing, as discussed in the above rejection of claim 3, lacks the 
material and roughness of the rolling elements. Niizeki et al. teach the concept of using 
ceramics as a material and to set the roughness of the rolling elements to 0.005 mu. m 
Ra to improve the performance of the bearing. It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have constructed Wallin's 
bearing with ceramics which comprise a roughness of 0.005 mu. m Ra to improve the 
performance of the bearing as taught by Niizeki et al. 
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11. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wallin 
(USP 5,273,413) in views of Takemura et al. (USP 5,411,336) and Tanaka et al. (USP 
5,998,042) and further in view of Tsushima et al. (JP 1 1 080923 A). 

Wallin's bearing, as discussed in the above rejection of claim 1 1 , lacks the layer 
of nitride and the hardness for the rolling elements. Tsushima et al. teach in the 
abstract the treatment of nitride on steel rolling elements in order to achieve a surface 
hardness of 1000 Hv. It would have been obvious to one of ordinary skill in the art at 
the time the invention was made to have further provided Wallin's bearing with a 
treatment of nitride to achieve a level of hardness to be 1000 Hv in order to increase the 
life and the performance of the bearing assembly as taught by Tsushima et al. 

12. Claims 5 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wallin (USP 5,273,413) in view of Tsushima et al. (JP 1 1080923 A). 

Re: claims 5 and 15, Wallin shows a rolling bearing, as in the present invention, 
comprising: an outer ring, an inner ring, rolling elements as shown in figure 2, with a 
contact angle of 30 degrees in the abstract. Wallin is silent of the lubrication, the nitride 
layer and the level of hardness. It is old and well known in the art of bearings to provide 
lubricating oil. Tsushima et al. teach in the abstract the treatment of nitride on rolling 
elements in order to achieve a surface hardness of 1000 Hv. It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to have 
provided Wallin's bearing with a treatment of nitride to achieve a level of hardness to be 
1000 Hv in order to increase the life and the performance of the bearing assembly as 
taught by Tsushima et al. 
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13. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Otsutake 
(JP 6-54921). 

Otsutake shows a cage, as in the present invention, wherein said cage is formed 
with an advanced resin material into a circular shape with a plurality of pockets, as 
shown in figure 1. Otsutake show a weld line 1b wherein the size of the opening D1 is 
larger than the opening of D. The claimed percentages are considered design choices 
and would have been obvious for one of ordinary skill in the art at the time of the 
invention to have tried different sizes in order achieve a difference performances of the 
bearing assembly. Note that a conventional bearing would have an inner race, an outer 
race, rolling elements and lubricating oil. 

14. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Niizeki 
(JP 09229072 A) in view of Yasui et al. (JP 06165790 A) and further in view of Masuda 
etal. (USP 5,199,799). 

Niizeki show a rolling bearing with an outer race 2, an inner race 3, rolling 
elements 4, a cage 5 wherein said cage is made of PTFE in the abstract. Niizeki lacks 
the chamfering on both sides of the cage and having a hole on the bottom. Yasui et al. 
teach the concept of chamfering the sides of the cage. Masuda et al. teach the concept 
of having a hole on the bottom of the cage. It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have modified Niizeki's 
bearing with a chamfered cage having holes on the bottom of the cage in order for 
lubrication to be evenly distributed within the cage as taught by Yasui and Masuda. 
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Allowable Subject Matter 

15. Claim 10 would be allowable if rewritten or amended to overcome the rejection(s) 
under 35 U.S.C. 112, second paragraph, set forth in this Office action. 

Response to Arguments 

16. Applicant's arguments filed on 3/24/03 have been considered but are moot in 
view of the new ground(s) of rejection. 

17. Note that document JP-6-54921 is now being considered due to the availability of 
a translation of the document. A copy of the IDS with Examiner's initial is enclosed for 
Applicant's record. A copy of the translation is also enclosed. 

Conclusion 

18. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Lan Nguyen whose telephone number is 703-308-8347. 
The examiner can normally be reached on M-F, 9 to 5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jack Lavinder can be reached on 703-308-3421. The fax phone numbers 
for the organization where this application or proceeding is assigned are 703-305-7687 
for regular communications and 703-305-7687 for After Final communications. 
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Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-306- 



4177. 
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Derwent shall not in any circumstances be liable or responsible for the 
completeness or accuracy of any Derwent translation and will not be liable for any 
direct, indirect, consequential or economic loss or loss of profit resulting directly or 
indirectly from the use of any translation by any customer. 

Derwent Information Ltd. is part of The Thomson Corporation 

Please visit our home page: "WWW.DERWENT.CO.UK" ( English^ 

"WWW DERWENT.CO.JP" (Japanese) 
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[PATENT ATTORNEY] 

Noda, Masashi (et al.) 
(57)[SUMMARY] 



[OBJECT] 

Wfl&K<D{S8MHMc*JV*-£\ y— ln a re sin retainer, the cage pocket clearance 
V t> b*$$iEi%<Dtftr -y near tne Qate part and the weld part can be 
b$t?m\tfl$&-£i*X Rit&|£l ensured - and smooth rotation can be 
te^n^S«t9(Cl-i 0 performed. 

IflWcl " [SUMMARY OF THE INVENTION] 
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1 ©y- h pB 1 a <£> 
t>*^i/U K6B 1 b<D 
Ztffry b 3 A, 3 

MStrad i ftb© 

OxKyy MSRIWd «t 
a^ai/P KSP 1 b 
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DERWEWT 

The cage pocket clearance d1 of pocket 3A and 
3B near the gate part 1a of the main body 1 of a 
retainer, and near the weld part 1b, is made 
larger than cage-pocket-clearance d of the 
other pocket 3, thereby, the movable range of 
the required rolling element 2 can be ensured to 
the molding shrinkage which is easy to produce 
gate part 1a and near weld part 1b. 




1 : Main body of retainer 

1a: gate part 

1b: weld part 

2: rolling element 

3,3A,3B: pocket 

D.D1: pocket internal diameter 

d,d1 : cage pocket clearance 

[^ffl&r^g&f&#©flffiH] [Utility-model registration Claim] 



[ftMl ] [CLAIM 1] 

9 lA^OlaSib^Sr^^ilXS A retainer for rolling bearings, which is the resin 

i~Z>&%c<Dtftry h&fiirZ>ffi retainer which has multiple pocket to 

HH4tS^FST*fcoT % HSU accomm odate each of the rolling element of a 
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rolling bearing, comprised such that the cage 
pocket clearance between the interiors of a 
pocket and rolling elements, near the gate part 
and near the weld part, was made larger than 
the cage pocket clearance of the other pocket. 



[BRIEF EXPLANATION OF DRAWINGS] 



1 ] [FIGURE 1] 

Z.(D$&Bft<D— %WL®\$:7F-t Hffffi 11 is the sectional view showing one example of 

WbX'fo5 0 this invention. 

[1212] [FIGURE 2] 

^<Dtyfr^%MX&Z> 0 It is that notch perspective diagram. 

[13] [FIGURE 3] 

^(Vi&W^cDffiftfcjzWmMX* 11 is the partially enlarged side view of that 

hZ 0 retainer. 

[El 4] [FIGURE 4] 

^(D^MM^iSii 5i&1&%!f<DU It is the part side view of the retainer in the other 

ftWmmx-1bZ 0 example. 

[HI 5] [FIGURE 5] 

£ h i<^ttL<DMMffllz.ioll <5{£Jf Furthermore it is the perspective diagram of the 

%s<Dmmxh& 0 retainer in the other example. 

[1*16] [FIGURE 6] 

$£5fc#iJ<7)gfr®II]-efo5o It is the sectional view of a prior art example. 

[HI 7] [FIGURE 7] 

-?:<^i£^IH?£ilI^i^fc(4:gGQ 't is the fragmentary sectional view of the 

$V>'ftWiffiMX&Z> 0 bearing incorporating that retainer. 

[n^(nmW] [EXPLANATION OF DRAWING] 

1 ••■(ftJ3M8##, 1 a • ••<?■— h 1. Main body of retainer, 1a... gate part, 1b... 

SB, 1 b-^aL/uKflk 2-te weld P art - 2 - rollin 9 element, 3, 3A, 3B... 

Hbffc 3 3 A 3 B - tftr y P 00 ^ 1 - D and D1... pocket internal diameter, d 

K D, d 1 y Yfy^ anddl... cage pocket clearance 

a, d i -#<ry hmm 
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[FIGURE 1] 




1 : Main body of retainer 

1a: gate part 

1b: weld part 

2: rolling element 

3,3A,3B: pocket 

D.D1: pocket internal diameter 

d,d1 : cage pocket clearance 
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[FIGURE 2] 
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[FIGURE 3] 
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[FIGURE 4] 
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[FIGURE 5] 
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[FIGURE 6] 
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[ %M(Dmmt£MW ] [Detailed explanation of a design] 



[0 00 1 ] [0001] 



mnh<Dmmftw\ [INDUSTRIAL APPLICATION] 

r fttliif&MX'fEbti This design is related with the resin retainer for 

5$iJ\BM<D&tf "9 ItoiSfflifcfrMiHf rollin 9 bearings made from an injection molding. 

[0 0 0 2] [0002] 



['&%z(D&ffi ] [PRIOR ART] 

<0 fASleifcftSifc^MHffi. The retainer in a rolling bearing should provide 



02/04/12 



7/14 



(C) DERWENT 



JP6-54921-U 



HI 6 lZ7jk1r£. o^V >?yt<Dj% 
5 1 {Z 

y V 5 2 SrK»-tfct©t 3 ft 

- h 5 3 *ii5aSj»L±^*5 
5 1b £P¥tfft5 0 



orvnsotsi 

■* 



the rolling element each multiple pocket 52 to 
accommodate to the main body 51 of a retainer 
of a ring shape, as shown in Fig. 6. 
When forming such a retainer by the injection 
molding, it forms by making a part of main body 
51 of a retainer overlook the gate 53 which 
injects resin material, in the cavity of the die for 
a molding, as shown in said diagram. 
The resin material injected from the gate 53 
separates right and left, and flows a reverse 
side in the inside of the cyclic cavity provided in 
the die. It flows and joins on direct meridian L 
passing through a gate 53. 
This junctional part is called weld part 51b. 
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Ft(i5la 
6K:^-r 1 

X^ir^olz^ >f- h SB 5*1 a 
^m/u KSI5 5 1 

b t^mm^m Ltzxm t & 

-iry h 5 2 (^$5© 



[The problem which a design tends to solve] 

Injection molded retainer as mentioned above, 
in which Gate part 51a and weld part 51b by 
which the gate 53 has been placed have a large 
molding shrinkage compared with that other 
part. Therefore, the size of that part becomes 
small to this after a molding, and roundness 
collapses. 

For example, in the retainer of the 1 point 
gate shown in Fig. 6, as emphasized and shown 
in said diagram, there is a tendency that gate 
part 51a and weld part 51b are a projected 
shape to an internal-diameter side. 

If the roundness of a retainer collapses in this 
way, in the condition of having accommodated 
the rolling element 54 in the pocket 52, and 
having incorporated between the inner ring 55 
and the outer wheel 56 as shown in a Figure 7, 
at the pocket 52A of gate part 51a or weld part 
51 b t pocket width D2 part in the outer- 
diameter surface of the main body 51 of a 
retainer approximates an internal-diameter side 
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(The centre of a rolling element 54 is 
approximated). The cage pocket clearance 
between a rolling element 52 and the pocket 
internal circumference in an outer-diameter 
surface may almost be eliminated. 

For this reason, a possibility that trouble may 
be caused is in smooth rotation of a bearing. 



[0004] 

The objective of this invention is to provide the 
retainer for rolling bearings which can ensure 
the cage pocket clearance of an entire pocket 
and can perform smooth rotation. 
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[SOLUTION OF THE INVENTION] 

The retainer for rolling bearings of this invention 
is a resin retainer which has the rolling element 
of a rolling bearing each pocket of many to 
accommodate, comprised such that the cage 
pocket clearance between the interior of a 
pocket, and a rolling element near the gate part, 
and near the weld part, was made larger than 
the cage pocket clearance of the other pocket. 
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[EFFECT] 

The molding shrinkage of a retainer is produced 
more largely near the gate part and near weld 
part than in the other part. 
However, the cage pocket clearance of the 
pocket near the gate part and near the weld part 
is set up beforehand as mentioned above more 
largely than the other cage pocket clearance. 

Even when it accumulates and the roundness 
of a retainer collapses according to a molding 
shrinkage, the cage pocket clearance of a 
required size is ensured. 
That is, the cage pocket clearance near the 
gate part and near the weld part is enlarged 
beforehand an influenced part of a molding 
shrinkage. 

The cage pocket clearance of a required size 
is ensured. 



[0007] 
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[Example] 

One example of this invention is explained 
based on Fig. 1 or 3. 

This example is an example applied to . the 

retainer of a ball bearing. 

Each pocket 3 of many to accommodate has 

provided the globular form rolling element 2 to 

the resin main body 1 of a retainer of a ring 

shape. 

As for each pocket 3, the interior is formed in 
the spherical shape of a large diameter a little 
from a rolling element 2. 
Moreover each pocket 3 is opened on single 
side of an axial direction, as shown in Fig. 2. 

The side shape of the main body 1 of a 
retainer is the pectinate. 
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The main body 1 of a retainer consists of the 
injection molded products by the 1 point gate. 
It is made to face the gate 4 which injects resin 
material in the cavity of the die for a molding a 
part of periphery of the pocket main body 1, as 
shown in Fig. 1 and 3. 

The gate 4 on direct meridian L of the main 
body 1 of a retainer passing through a gate 4 
and the part of a reverse side are weld part 1b. 
This example is made the number of a pocket 3 
into even pieces. 

Each pocket 3A and 3B position in gate part 1a 
and weld part 1b. 



[0009] 

These gate part 1a and pocket 3A of weld part 
1b, and 3B have enlarged a little the pocket 
internal-diameter size D1 from internal-diameter 
size D of each of other pocket 3. 
Each rolling element 2 is the same diameter. 
Therefore, gap d1 between the pocket interior 
and the rolling element 2 pocket 3A and 3B of 
the gate part 1a and weld part 1b is formed 
more largely than cage-pocket-clearance d of 
the other pocket 3. 

In addition, these cage pocket clearances d and 
d1 are the differences of a pocket radius and a 
rolling-element radius. 



[0010] 

An effect of the above-mentioned component is 
explained. 

The molding shrinkage of the main body 1 of a 
retainerm, near the gate part 1a and near the 
weld part 1b, is produced more largely than the 
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other part. 

However, the cage pocket clearance d1 of 
pocket 3A and 3B in gate part 1a and weld part 
1b, is set up beforehand as mentioned above 
more largely than other cage-pocket-clearance 
d. 

Therefore, even when the roundness of the 
main body 1 of a retainer collapses according to 
a molding shrinkage, also in a retainer outer- 
diameter part, required gap between pocket 3A, 
and 3B and the rolling element 2 is ensured. 



[0011] 

That is, pocket 3A and the internal-diameter 
size D1 of 3B are made larger than internal- 
diameter size D of the other part. If an its level is 
the molding shrinkage of a tolerance even when 
variation is in a formation shrinkage, it will be 
taken as the level to which the cage pocket 
clearance in an outer-diameter part can ensure 
only a required size. 

In addition, the cage pocket clearance d1 of 
gate part 1a and weld part 1b may consist large 
more than necessity. 

However, even when gap d1 consists large, the 
movable range of a rolling element 2 only 
extends. 

Moreover because the number of the pockets 
which enlarge gap d1 is also few, a practical 
bad effect is not produced. 



[0012] 

The above-mentioned example was explained 
per, when making a pocket 3 position gate part 
1a. However, gate part 1a may be made to 
position between pocket 3,3 which is been 
adjacent as shown in a Figure 4. 

In this case, a cage pocket clearance is 
enlarged from the other pocket as an above 



02/04/12 



12/14 



(C) DERWENT 



JP6-54921-U 



£\ V— Y% \ a (Dm 
4^ y H 3 , 3 co 



[0013] 

^Jx.«fig5(c:^i-«l;5* 
r tatrfSi: IrI 

[0 0 14] 



ft 



OIVISOISI 

* 



DERWENT 

mentioning about the double-sided pockets 3 
and 3 of gate part 1a. 

When a weld part positions in the middle of 2 
pockets 3 and 3, per pocket of 2 both sides of a 
weld part and a cage pocket clearance are 
enlarged similarly. 



[0013] 

Moreover, the above-mentioned example was 
explained per, when applying to the retainer of a 
ball bearing. 

However, this design is applicable, for example, 
it is the same as that of being above-mentioned 
also to the retainer of the roller bearing shown 
in Fig. 5. 



[0014] 



[The effect of a design] 

The retainer for rolling bearings of this invention 
considers an influenced part of a molding 
shrinkage, and sets up beforehand the cage 
pocket clearance of the pocket near the gate 
part and near the weld part largely. Therefore, 
the cage pocket clearance of a required size 
can be ensured also according to a molding 
shrinkage. Smooth rotation can be obtained. 
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